Abstract. We give a simplified proof that Wilhelm's metric on the GromollMeyer sphere has positive curvature almost everywhere. We determine that its zero locus coincides with that of the almost positively curved metric of Eschenburg and Kerin.
Introduction

G = Sp(2) = {Q ∈ M 2 (H)|Q
* Q = I} is endowed with a bi-invariant metric with non-negative curvature on which H = Sp(1) acts freely and isometrically by q · Q ≡ qQ q 0 0 1 .
Gromoll and Meyer, [4] , observed that the orbit space M = G//H is an exotic 7-sphere and inherits non-negative sectional curvature by O'Neill's formula, [5] .
Although M has points with strictly positive curvature, Wilhelm, [6] , identified an open set in M having zero curvature at each point and gave a different metric on this exotic 7-sphere with positive curvature almost everywhere. Subsequently Eschenburg and Kerin, [3] , gave a clear proof that there was a second biquotient metric on M = G//H with almost positive curvature. We will see that these two almost positively curved metrics have the same zero curvature locus in diffeomorphism type. By fully exploiting the machinery for biquotients we achieve a more concise and accessible proof that Wilhelm's metric has positive curvature almost everywhere than the original argument of [6] . We give a description of the zero locus in this framework in Propositions 2.3, 2.4, 4.1, 4.2 and 4.3. Interest has been revived in this metric in connection with deformations of it proposed by Wilhelm and Petersen to put positive sectional curvature on this exotic 7-sphere. 
Proof. Consider maps
Verify that f is well defined,
To verify thatf is well defined, note that
Verify that f andf are mutual inverses,
Moreover f andf are smooth. (1) and (q) = (q, q, q, 1). Proposition 1.4 gives that the orbit space of K × G//H × K is diffeomorphic to the exotic 7-sphere, M = G//H. In [6] an isometric metric was realised by applying Proposition 1.3 to M = G and submersing to G//H. The isometry arises by virtue of the fact that the actions of H × 1 and 1 × K commute on K × G.
Wilhelm's metric
Let G = Sp(2), K = Sp(1) 4 with L ((p, q, r, s)) = diag(p, q) and R ((p, q, r, s)) = diag(r, s). Consider the bi-invariant metric on K given by 2 1 , ⊕ 2 2 , ⊕ ν 2 1 , ⊕ ν 2 2 , , where , is standard on Sp(1) and M, M = Re(tr(M * M )) on G. Let H = Sp
Horizontal vectors.
With no loss of generality, restrict to coset representatives, P = ( (1, 1, 1, 1 
Z is perpendicular to the fundamental field of (0, ( , 0, 0, 0)). So
Likewise consider that Z is perpendicular to fundamental fields of (0, (0, , 0, 0, 0)), (0, (0, 0, , 0)), and (0, (0, 0, 0, )) in turn to deduce β = −2
Reducing the number of planes. It follows from Proposition 1.2 that zero planes, span{M 
It suffices to consider cases (1) and (2) below:
2.3. Horizontal zero planes. Assume the zero plane, span{M
Thus a = ±1 and c = ±1, a contradiction, since Q ∈ Sp(2). Hence no horizontal zero planes arise for (1) .
For (2) 
for appropriately chosen p, q ∈ Sp(1). Namely 
Proof. It follows that a plane of form (2) with t = 0 has
Thus the horizontal condition gives u 2 L = 2Im(āxc) = 0. Henceāxc is real, so either ac = −bd = 0 or x is a scalar multiple of ac = −bd. In either case v
Hence the horizontal equation isāxvx If not, then both Im(p) and Im(q) are linearly dependent, or rather are multiples of unit length α ∈ Im(H), and hence p = e and bd = −ac it follows that v
The horizontal condition now requires thatāxc −cxa + tcvc = tv, or rather 
Eschenburg and Kerin's metric
given by s , ⊕ t ( , ⊕ , ). Observe that the metric induced by Proposition 1.5 is isometric to Eschenburg and Kerin's metric of [3] via the equivariant isometry defined by the inverse on Sp(2), Q → Q −1 = Q * .
Horizontal vectors.
With no loss of generality consider a coset representative of the form
Proof. Let ∈ Im(H) be arbitrary. Consider the field induced from (0, 0, , 0 
